Abstract. In developing countries like India, most of our industries are at the preliminary phase and cannot manage to pay for as invest in waste matter management and pollution control due to little income edge. Enormous number of contaminants and waste materials containing heavy metals are disposed into the biosphere. Remediation of heavy metal contaminated sites using chemical or physical techniques is the most challenging task. Phytoremediation can be used as an alternative remediation and cleaning up techniques. The aim of our research was to identify some interesting accumulators which may associate an important biomass production with an effective absorption and translocation of heavy metals. Among the analyzed heavy metals, Cr had the highest concentrations in all the sampling sites, while Cd had the lowest concentrations. Sediment concentrations in the industrial area are characterized by the high values of Cr and Ni. For phytoremediation purpose Datura inoxia and Lantana camera were studied for in vitro culture and there parameters were compared. The present paper describes a prime and easy-to-use protocol for large scale production of plantlets through shoot tip culture of Datura inoxia, the plant having phytoremediation potential and the method is useful for the ex-situ conservation of other phytoremediational important species.
INTRODUCTION
Heavy metals are unique class of toxicants since they cannot be broken down to non-toxic forms (Jabeen et al., 2009) . Concentration of these toxic metals has accelerated dramatically since the beginning of the industrial revolution (Ana et al., 2009) thus, posing problems to health and environment (Nriagu, 1979) . Once the heavy metals contaminate the ecosystem, they remain a potential threat for many years. Heavy metal contaminants causing ecological problems are of global concern. Heavy metals refers to metals and metalloids having densities greater than 5 g cm -3 and is usually associated with pollution and toxicity although, some of these elements (essential metals) are required by organisms at low concentrations (Adriano, 2001) . The most common heavy metal contaminants are cadmium (Cd), chromium (Cr), copper (Cu), mercury (Hg), lead (Pb), nickel (Ni) and zinc (Zn) (Lasat, 2002) . Due to the awareness of the negative effects of environmental pollution, everyone is becoming aware about finding innovative methods for preventing pollution of the environment including soil (Gruca- Krolikowska and Waclawek, 2006) .
Bhopal city and nearby regions are one of the most important industrial hub in the country. These regions contain many industries and therefore, there is a big risk of environmental pollution which is very hazardous to our health. Many hazardous waste sites in industrial area in Bhopal require remediation. The contaminated groundwater and soil contain a mixture of contaminant types. These may include organics, heavy metals, salts and radioactive compounds. Due to this, almost every major city and Industrial Township of the state -Indore, Bhopal, Ujjain, Dewas, Nagda, Peethampur, Mandideep and Ratlam is sitting on a top of highly toxic sludge underground. But, the fact is that industries are required for the economy modernization and development of the city like Bhopal. Therefore, environmental pollution with toxic chemicals, metals and xenobiotics is a global problem. There are some preventive or controlling measures for it but most of the conventional remedial technologies are expensive and inhibit the soil fertility; this subsequently causes negative impacts on the ecosystem. Large number of pollutants and waste materials containing heavy metals are disposed into the surroundings every year and about 6 x 10 6 chemical compounds have been synthesized (Shukla, et al., 2010) . To fight against such a big problem there must be an effective solution. The solution to this problem comes from the concept of phytoremediation. Phytoremediation is a low cost effective, eco-friendly, pleasant approach most suitable for developing countries and Bhopal city in particular (Arunshanker, 2004) . Phytoremediation is the engineered use of green plants to remove environmental contaminants like heavy metals from soil or water. Despite this potential, phytoremediation is yet to become a commercially available technology in India. A number of plants species among trees, shrubs, ornamental perennials and annuals, cultivated in urban areas show interesting characters of accumulation and/or degradation of pollutants (Kabata-Pendias and Dendias, 1989) . 
MATERIAL AND METHODS
This work concentrates on analyzing the total flora with respect to phytoremediation capabilities and in vitro studies on some native plant species involved in phytoremediation, shown in Figure 1 . The present research paper is for exploring new possibilities to remediate soils polluted by heavy metals. This research work has following aims and objectives: (1) To detect the heavy metal content in the soil of respected contaminated site; (2) To carry out extensive botanical survey of each industrially contaminated site; (3) To find out the native species at industrially contaminated area having phytoremediation potential (4) To study in vitro culture conditions of that plant and test their potential for heavy metal tolerance; (5) To acclimatize the cultured plant species by greenhouse treatment; (6) To use them to clean up the industrially contaminated soil with heavy metals.
Qualitative Characterization of Contaminated Sites
Introduction of invasive species for phytoremediation purposes in Bhopal may affect the local flora. Thus, to identify and select locally available plant species for phytoremediation research and implementation is one of the challenges that need to be met and a prerequisite for successful phytoremediation research. Careful selection of plant and plant variety is very essential, because the plant must be appropriate for the climatic and soil conditions at the contaminated site, and also, for effectiveness of the phytoremediation of the pollutant. Botanical survey of Govindpura industrial site, Mandideep industrial site and Union Carbide area was carried out and following plants were observed in majority:
(×) Acatia arebika; (×) Lantana camera; (×) Datura inoxia; (×) Calotropis procera (×) Thevetia nerifolia; (×) Polygonam; (×) Ricinus communis; (×) Ipomea fistulosa

Heavy Metal Analysis of Soil Samples
Soil is a valuable natural reserve, but its quality is deteriorated due to several anthropogenic activities. More often, pollutants such as heavy metals are found in soil below a level toxic to plants and yet have accumulated to higher levels that may be a biohazard. Metals which are described as "heavy metals" have standard state and a specific gravity (density) of more than about 5 g cm-3. They include copper, nickel, chromium and iron, which are required in very low concentrations for the survival of all living organisms. These are essential trace elements but when they are heavily present, they cause pollution. Soil samples were collected (0 -20 cm) from different industrially contaminated sites at Bhopal and total metal content (Cd, Ni, Cr, Pb) and pH in the soil samples were analyzed.
Sample Collection
Industrially contaminated sites were randomly chosen. Sediment samples were collected at each sampling point. Sediment samples were collected using a stainless steel collector from 10 to 50 cm depth.
Sample Preparation
All the samples were transported to the laboratory where they were air dried at ambient temperature and sieved to pass a 2-mm mesh sieve. 
Sample Analysis
The dried samples were subjected to a cool extraction with 0.5 M HNO 3 for 30 minutes. Pb, Cd, Ni, and Cr were determined by atomic absorption spectroscopy and Cd was determined by graphite furnace atomic absorption spectrophotometry.
Studies on in-Vitro Culture Conditions of Native Plants
Botanical survey of industrially contaminated site revealed that following species survived in majority: (×) Datura inoxia; (×) Lantana camera In this research work in vitro culture studies on these two plants having phytoremediational importance (King, 2009 ) was done. In evaluations on the abilities of different basal media to support shoot culture establishment, full and half strength of MS were supplemented with 0.5 mg/L BAP in combination with 0.5 mg/l NAA and kinetin was used.
Tissue Culture Studies on Datura inoxia
Datura is a genus of nine species of vespertine flowering plants belonging to the family Solanaceae (Amiri et al., 2011) . Explants were collected from plant species growing directly on industrially contaminated sites heavily impacted from industrial pollution. Here, multiple shoots were induced in vitro from the stem nodal and shot tip segments on Murashige and Skoog (MS) medium containing 6-benzylaminopurine (BAP) alone or in combination with naphthalene acetic acid (NAA) and kinetin (kin). High frequency of micro shoots were obtained from the explants on MS medium supplemented with various concentrations of BAP (0.1 to 1.0 mg/l) along with NAA. 
Tissue Culture Studies on Lantana camera
Lantana camara, a native plant of the New World tropics, has invaded tropical and subtropical ecosystems across the world (Raizada et al., 2010) . Lantana camera plants were brought from industrially contaminated sites at Bhopal. Collection of fresh and healthy twigs from industrially contaminated sites was done and nodal as well as shoot tip explants were obtained from those twigs. In order to optimize a suitable medium for mass multiplication of shoots from a single initiated nodal region, the highest number of shoots was observed in the medium containing higher concentration of BAP (0.3-0.7 mg/l). Nodal and shoot tip explants of Lantana were inoculated on MS medium supplemented with different concentrations (0.1, 0.2, 0.3, 0.4, 0.5, 0.6 and 0.7 mg/l) of cytokinins BAP, KN and auxins like NAA for the production of multiple shoots. The percentage of survival of shoot tip explant is greater than the nodal explant in case of Lantana camera.
RESULTS AND DISCUSSIONS
Heavy Metal Analysis
The heavy metal concentrations in the sediment from sampling sites are shown in Table 1 . In sediment, the nutrient and heavy metals were found to decrease in the order of Ni > Cr >Pb> Cd for contaminated sites. Among the analyzed heavy metals, Cr had the highest concentrations in all the sampling sites, while Cd had the lowest concentrations. Significant differences in heavy metals concentrations were found between 4 sampling sites except in the case of Cr. Sediment concentrations in the industrial area are characterized by the high values of Cr and Ni. This finding mainly concerned with the ability of some native plants to accumulate and tolerate high concentrations of heavy metals which are often associated in polluted areas. Evaluation of heavy metals in soils of industrial waste site showed that amounts of some heavy metals in the waste sites of the region are several times more than natural areas. A simple micro-propagation method from nodal and shoot tip explants were reported here for Datura innoxia which is native from industrially contaminated site at Bhopal region.
Tissue culture studies on Lantana provide a fast culture method in the form of in-vitro propagation through soot tip and nodal explants. Plant tissue cultures have many important technical advantages in case of phytoremediation. Because in-vitro plant cultures give fast growing genetically similar and pollutant tolerable plantlets in large amount in very little time period (Alagumanian et al., 2004) . Thus, they can be easily used for removing soil pollution. Government and industry must be committed to phytoremediation programme. It must be a primary requirement to setup or run the industry. A particular industry must follow the phytoremediation plan according to the type of pollutants emitted by the industry. Phytoremediation workout should be major criteria for grading the industry.
CONCLUSION
Except few limiting factors, this technology has the ability to rejuvenate the contaminated environments effectively. India is a wealth house of biodiversity in its various ecological conditions, rich racial diversity. Due to the advantage of natural plant processes, phytoremediation is the most powerful tool against the industrial pollution because it takes less labor requirement than other methods since plants self act as a bioreactor. Plantation provides aesthetics sense and made a site attractive as well. In this concern Datura inoxia and Lantana camera are very important plant having highest capacity of phytoremediating in the soil contamination. Plant tissue cultures have many important technical advantages in case of phytoremediation. Because in vitro plant cultures give fast growing genetically similar and pollutant tolerable plantlets in large amount in very little time period. Thus they can be easily used for removing soil pollution.
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